Modulation of vascular thrombosis by products of arachidonic acid metabolism.
It has been postulated that metabolites of the arachidonic acid pathway exert an important influence on hemostasis and thrombosis. This notion is based on in vitro experiments. We have utilized two experimental models to elucidate the physiologic roles of thromboxane A2 (TxA2) and prostacyclin (PGI2) in the modulation of thrombus formation. The role of TxA2 in promoting thrombus formation was evaluated in a rabbit model where the aorta was deendothelialized by a balloon catheter technique and indium-111-labeled platelets were used as a marker for quantifying platelet deposition. Both 1-benzylimidazole, a thromboxane synthase inhibitor, and 13-azaprostanoic acid, an antagonist of thromboxane/endoperoxide receptors significantly reduced the platelet deposition onto the damaged vessel wall. The data indicate the TxA2 plays an important role in thrombosis and hemostasis. The influence of PGI2 insufficiency due to accelerated PGI2 degradation on microvascular thrombosis was evaluated in a unique clinical disease, i.e. thrombotic thrombocytopenic purpura (TTP). Accelerated PGI2 degradation was observed in several patients with chronic TTP. The degradation abnormalities were corrected by plasma infusion in vivo or serum supplement in vitro. To test the hypothesis that PGI2 must be bound to serum macromolecules to prevent rapid hydrolysis, serum binding capacity for PGI2 was measured by Sephadex G-25 gel filtration. The binding capacity was significantly reduced in the patients and was corrected by serum supplement. Abnormalities of PGI2 binding were also noted in a group of patients with ischemic stroke. Our findings suggest that there exist in the serum certain constituents which bind and stabilize PGI2.(ABSTRACT TRUNCATED AT 250 WORDS)